This paper provides evidence on the links between efficiency and the governmental support for small-medium sized Estonian firms. The analysis is based on the CobbDouglas production function using micro level data. To analyse the impact of the financial support we applied a panel data framework. The estimation results confirm our main hypothesis that financial assistance increases productivity of Estonian SMEs, thus contributing the economic development.
Introduction
According to Eurostat there are three distinguished classes of SME as defined in EU law: micro enterprises, small-and medium scale enterprises. Micro enterprises are enterprises that employ up to 9 people. Small enterprises employ between 10 and 49 people. Medium enterprises employ between 50 and 249 people. Large enterprises are thus defined as having 250 or more employees. However, small and medium-sized enterprises are often defined as the backbone of the European economy. SMEs provide a significant source of jobs and economic growth. They were indeed the main contributor to growth between 2004 and 2006 as Eurostat shows. A crucial element in the development of the SME sector is access to finance for the creation, survival and growth of small businesses. Many governments in developed countries design programs to improve the competitiveness of the local firms. The main goal of government financial support is to promote business in order to accelerate economic growth. Especially, the financial support from government is crucial during the financial crisis. The 2008-2009 financial crises had a strongly negative impact on real economic performance of SMEs (over 2008 SMEs (over -2009 output, sales, employment and exports were all adversely impacted). In 2000 was established Enterprise Estonia (EAS) to promote business and regional developments in Estonia. Enterprise Estonia is one of the largest institutions within the national support system for entrepreneurship. Most of the EAS programs and grants combined with the co-financing from the EU structural funds. In the 2007-2013 financing period of the European Union, 830 million euros out of more than 3.4 billion euros of structural assistance for Estonia will be applied by Enterprise Estonia (Jaaksoo, Kitsing, Lember, and Rebane, 2012) . A recent study by KPMG has revealed that between 2007 and 2009 Estonia was the most successful CEE country in utilizing grants from the European Union's structural and agricultural funds. The aim of the paper is to investigate whether the financial support to SME has influenced on the economic development in Estonia. This study provides firm-level evidence on the links between efficiency and the governmental assistance for a smallmedium sized Estonian firms. This paper employs unique data from Enterprise Estonia and Estonian Commercial Register. The period covered is 2004 to 2010. The present paper contributes to the literature on evaluating the effectiveness of government grants given to SMEs in Estonia. The remainder of the paper proceeds as follows. Section 2 provides a brief overview of the literature on the evaluation the impact of government grants to enterprises. Section 3 describes in detail the development of the small and medium sized enterprises in Estonia and comparison of labor productivity with selected EU countries. Section 4 discusses the data and methodology of the empirical part of the current research. The last section summarizes the main findings and draws conclusions.
Literature review
It is important to evaluate the effectiveness of the governmental assistance. There are many empirical studies estimating the impact of government grants to enterprises in different countries (Bergström, 2000; Almus, 2001; Crepon and Duguet, 2003; Girma Görg and Strobl, 2003; Ege, 2009; Sissoko, 2011; Criscuolo, Martin, Overman, and Van Reenen, 2012) . Estonian evidence on the determinants of firm growth is scant. The main studies in Estonia were done by Masso and Vildo (2006) and Lukason and Masso (2010) . In empirical literature the definition of efficiency has included many different domains and opportunities -the effectiveness has been defined through improved usage of technology, increased productivity or whether it has increased the probability of enterprise survival (Masso and Vildo, 2006) . Some of the empirical studies are briefly listed below. Bergström (2000) showed in case of Sweden that subsidization is positively correlated with growth of value added and that productivity of the subsidized firms seems to increase the first year after the subsidies were granted. Almus (2011) found from analysis of German data using parametric selection approach that firms receiving assistance perform better in terms of employment growth over a six year period. Crepon and Duguet (2003) showed in case of French data with propensity score matching that start-up subsidies increased significantly the survival of the firms created by former unemployed people; and the allocation of subsidies acted as a screening process improving the performances of the bank loans; the effect of subsidies was stronger than that of bank loans. Girma et al. (2003) examines the impact of enterprise support on firm survival and growth in case of Irish manufacturing enterprises. In particular their study was special that in Ireland the public grants to enterprises have been used in addition to the improvement of domestic firms' performance also for attracting the foreign firms' production units to the country. They used traditional matching techniques in combination with difference-indifference analysis and showed that especially capital (but also other types of) grants had important impact on firm survival and job creation. The main finding of Ege (2009) is that the Small Innovative Research grants in USA stimulate both sales and employment growth. These results are robust across several alternative regression models and different groups of control variables. The most important control variables were the firm's sales in the year of application and the firm's employment in the year of application. Sissoko (2011) investigates the role of R&D subsidies on productivity of the French firms. He explores their role on the firm performance measures like employment, capital and R&D expenditures using difference-in-difference techniques. The results suggest that, on average, total factor productivity of the subsidized firms is higher of around 15% towards the end of the 3-years grant period relative to the matched control group. There is also little evidence about a role of R&D subsidies on employment, capital, R&D expenditures and credit constraints. The recent research of impact of subsidy was done by Criscuolo et al. (2012) in Great Britain. They analysed the impact of expenditure on the Regional Selective Assistance program over a 20-year period. They had over 2.3 million observations before and after receiving government support. Using IV estimates they found positive program treatment effect on employment, investment and net entry but not on productivity. Their research suggests that government grants to smaller firms in economically disadvantaged areas of Great Britain can increase employment, but that grants to larger firms have no effect. Moving on to the existing studies in Estonia there is empirical research analyzing only the impact of start-up grants on firms' efficiency. Lukason and Masso (2010) analysed the performance of 39 Estonian start-up firms that received financial aid from the state in the form of start-up grant during [2005] [2006] [2007] [2008] . The results indicated that while many firms could not meet their reported goals (in terms of turnover, profit and the number of jobs created) and more than half of the firms had tax arrears, the estimated labor taxes paid by these firms were much higher compared to the sum of the grant, thus indicating the positive net impact of grants on the state's fiscal position. Also Masso and Vildo (2006) found that start-up grants had positive impact on job creation in second year after getting the grant, but for all viewed years concerning the sales growth. At the same time they concluded that start-up grants did not increase firm's survival chances.
SME sector and its role in economic development
More than 99% of all European businesses are SMEs. They provide two out of three of the private sector jobs and contribute to more than half of the total value-added created by businesses in the EU. Moreover, SMEs are the true back-bone of the European economy, being primarily responsible for wealth and economic growth, next to their key role in innovation and R&D (Wymenga et al., 2012) . What is even more intriguing is that nine out of ten SMEs are actually micro enterprises with less than 10 employees in EU-27. Hence, the mainstays of Europe's economy are micro firms, each providing work for two persons, in average. Venesaar and Loomets (2006) found a remarkable contribution of entrepreneurship into economic development in the form of fast growth of the enterprise sector in Estonia. Also they suggest that development of entrepreneurship through SME development and regional firm formation has supported economic development in Estonia, the growth in employment and decrease in unemployment. Entrepreneurial activity can be measured as a number of enterprises per 1000 inhabitants. In 2005, in Estonia there were approximately 28 SMEs per 1000 inhabitants, which was below the EU average of ca 40. Nowadays, in Estonia there are about 39 SMEs per 1000 inhabitants, which is a little below the EU-27 average of ca 41. Figure 1 presents the dynamics of the number of enterprises in Estonia. In 2012, within the group of SMEs, a vast majority of the enterprises (87%) are micro enterprises, employing less than 10 persons. So, the typical Estonian firm is a micro firm. There are 5652 small enterprises, representing 10.7% of the total stock. About 2.1% of all enterprises (1122) are medium-sized enterprises. The number of small and medium-sized enterprises increased after 2010 accompanied by a decrease of micro enterprises. The average growth rate of 5% per annum in 2005 -2012 was due to the increase of micro enterprises between 2005 and 2010. At the end of 2012, Estonian SME sector employed 311 956 people making up 78% of total enterprise sector employment. Micro enterprises accounted for 27% of total employment, small -26% and medium-sized enterprises 25%. The number of employed people in micro enterprises increased between 2005 and 2012 by 17% accompanied by a decrease of employment in small-and medium-sized enterprises. Appendix 1 summarizes the Estonian SME profile by providing a set of relevant statistics. Economic development can be measured by real per capita gross domestic product (GDP) or real GDP per worker. In this paper we compare the levels of development using the GDP per worker. Perhaps per capita GDP is more general measure of welfare, but GDP per worker tells us more about productivity of the labor force. It is a measure of how efficient a given labor force is in producing goods and services. According to the OECD, labor productivity is defined as GDP per hour worked. (annual growth is -2.4%), increased in 2009 (2.3%) and 2010 (4.6%) before stalling again in 2011 (-1.7%). The rapid development of the Estonian economy before and after the crisis is remarkable among EU countries. The new Employment Contracts Act, which made labor relations more flexible, and the more effective unemployment insurance system also had great influence on labor productivity in Estonia. In addition to examine growth rates in labor productivity, it is also important to consider actual productivity level. The overview of the annual labor productivity per person is presented in Figure 3 . The data is expressed in relation to EU27 = 100. Although it rises in terms of productivity growth from 2008 to 2010 it still remaining lower than EU27. By the way labor productivity per person employed shows the full time and part time composition of the workforce across countries. But another indicator measured by per hour worked provides a better picture of productivity developments as it eliminates these differences.
To conclude post-socialist countries have lower productivity than other selected EU countries. Moreover, SMEs were brought out of the economic crisis due to the growth of labor productivity in Estonia.
Data and methodology
This paper employs unique database from Enterprise Estonia and Estonian Commercial Register -52, 2006 -23, 2007 -48, 2008 -269 and 2009 -72 firms. The total number of SMEs that received any EAS grant is 508; most of all are from manufacturing activities (211) (see appendix 2 and 3). The control group comes from Estonian Commercial Register. In the current study we exclude the firms which do not have EMTAK code or were from economic activities which did not receive the financial support (agriculture, forestry and fishing). We also exclude big firms with more than 250 employees. We separate firms by sector and, then, to construct the control group, we matched up randomly 10% of all firms within each sector according to the EMTAK (total number is 3921). We use microeconomic data set that have a cross-section dimension (N) that is large and a time dimension (T) that is small. The main indicators in our sample are: sales revenue, labor costs, number of employees, export revenue, profit and value-added. To analyse the impact of the financial support we applied a panel data framework. This approach is used if the estimation effect has impact on the individuals in the different periods (Bertrand, Duflo and Mullianatathan, 2004; Khandker, Samad and Koolwal, 2009 ). The regression equation
Where t denotes the time index and i is the firm index. The parameter Hit has been defined as a dummy variable, where the variable takes 1 if the firm has obtained the grant before the evaluation year and 0 otherwise. Xki stands for the other observable characteristics of firm i, uit error term. In this evaluation, we estimate the impact of receiving government assistance for two different outcome variables: sales revenue and labor productivity. Outcome variables are deflated to real values in 2005 prices using consumer price indices. Other variables are all calculated in nominal terms.
The most vital and common assumption in time series analysis is stationarity. Bond et al. (2005) performed a number of unit root tests for micro panels where the number of individuals is typically large, but the number of time periods is often very small. Such tests may correspond to hypotheses of substantive economic interest, or may be studied in order to investigate whether identification based on first-differenced GMM estimators is likely to be weak using the series in question (Bond, Naugu and Windmeijer, 2005) . Because asymptotic approximations treat the number of time periods as fixed, the presence of non-stationary integrated series does not change the nature of asymptotic distribution results in the same way that it does for single time series or for panels with large T. Therefore in this study it is not necessary to determine if the variables used in the study are stationary or not. We may use fixed effects (FE) and random effects (RE) panel models in this paper. If the uit are uncorrelated with the regressors, they are known as RE, but if the uit are correlated with the regressors, they are known as FE (Baum, 2006) . We can use a Hausman test to test the null hypothesis that the extra orthogonally conditions imposed by the RE estimator are valid (Baum, 2006) . This test is based on the difference of two estimated covariance matrices (which is not guaranteed to be positive definite) and the difference between the fixed effects and random effects vectors of slope coefficients (Baum, 2006) . The model that provides the overall theoretical framework and estimating equation for this paper is derived from the Cobb-Douglas production function (Jones, 2002) :
Where SME firm i produces output Y using capital stock K and labor L as the set inputs in year t, which can be written in logarithmic intensive form as:
Hereby t denotes the time index and i the firm index. The parameter Yit stands for sales revenue as output, Hit represents the obtaining grant and Lit is the number of employees, K is capital.
A similar panel data framework was applied to assess the impact of government grants in the recent paper Hartšenko and Sauga (2012) , but we had not obtained the data about capital and we could not apply firms' assets total into the model. Also the sample consists of all firms that received any EAS grant (536) and the comparison group consists of all enterprises and comes from Estonian Commercial Register. Masso and Vildo (2006) maintain that the definition of efficiency has included many different domains and opportunities -the effectiveness has been defined through improved usage of technology, increased productivity or whether it has increased the probability of enterprise survival. In order to control the impact of obtaining grant on efficiency we can rewrite the production function in equation (2) in terms of output per worker, y=Y/L and capital per worker, k=K/L and taking the logarithm, the CobbDouglas production function can be written as
The quantity yit stands for value-added per employee as output, Hit represents the obtaining grant and k is capital-labor ratio. A positive γ indicates the contribution of received government grant to the improvement of labor productivity of SMEs.
If we are estimating an equation from individual or firm microdata, this implies that we cannot include a "macro factor" such as the rate of GDP growth or price inflation in a model with time fixed effects, since those factors do not vary across individuals (Baum, 2006) . As the period 2004-2010 is too small, we can fit a two way FE model by creating a set of time indicator variables and including all but one in the regression. The joint test that all of the coefficients on those indicator variables are zero will be a test of the significance of time fixed effects (Baum, 2006) . We may use robust clustered standard errors to account for the possible within-group correlation. This is usual procedure for grouped data because the performance of firms within a country may be somehow correlated and it is not possible to capture all of this correlation with available set of explanatory variables. Another reason for clustering arises from the inclusion of group level variables together with firm-level variables in the same regressions. The "cluster" adjusted standard error (as performed in programs such as STATA) is aimed at dealing with the within group correlation structure but does not impose homogeneity of the variances (Petersen, 2009; Cameron and Trivedi, 2009 ).
Results and discussion
Many types of subsidy have been used in Estonia to support enterprises. In this study, we concentrate on some of them that were received in EAS: -Start-up and development grants is to provide support for starting companies in investments related to starting and developing a business, -Research and Development (R&D) grant for creating the good products and services in cooperation with entrepreneurs and scientists, -Development of Knowledge and skills project grant is meant for projects aimed at developing entrepreneurship and increasing business knowledge and activity, -Technology investment grant for industrial enterprises, -Export grant is to promote the export activities (Enteprise Estonia, 2013) . Table 1 presents summary statistics of the received grants for the sample from Enterprise Estonia (EAS). It is evident that the number of firms that received development of knowledge and skills grants is greater among received firms. Development of knowledge and skills is used by SMEs for a variety of trainings, most of which are not directly connected to research activities (overall management training, trainings on how to use a piece of equipment etc.). However, there are trainings that have been more related to R&D activities, such as product development process management, new product strategies or feasibility studies. The programme has been used a lot by SMEs due to the relatively simple administrative requirements (Ziegenbalg and Muntneanu, 2011) . Then export program and R&D grants are the biggest in absolute terms among the other grants. It means that it is important measure of industrial policy to promote exports and R&D activities. The statistical results of production function that is based on equation (4) from the panel estimations are presented in Table 2 . A panel regression analysis used a cross-sectional database composed of 13278 firm observations. The choice of fixed effects model is reasonable as our data consists of almost the all firms that received the grants (Wooldridge, 2006) . Similarly, Hausman test shows that random effects model is redundant. In that case we assume that the uit may be correlated with some of the regressors in the model. As we cannot include a "macro factor", we define a two-way fixed effect model by creating a set of time indicator variables. In this model effects are attached to each unit and time period. The last model in Table 2 includes a set of time dummies (with one time dummy dropped to avoid the dummy-variable trap). In addition in the column 3 the standard errors are adjusted for 17 clusters according to EMTAK economic activity groups (Appendix 3).
We can see the positive impact of grant on the firms' performance in the last column for two-way fixed effects model. It is significant at a 10% level. The capital-labor ratio included in the one-way fixed effects model retains its sign and significance in the two-way fixed effects model. The joint test that all of the coefficients on those indicator variables are zero will be a test of the significance of time fixed effects (Baum, 2006) . In our paper the results of this test mean that that time effects are jointly significant, suggesting that they should be included in a properly specified model (column 3). The parameter of capital-labor ratio is statistically significant at the 1% level in all models. However, it represents the production elasticity, showing a rise in capital-labor ratio increases the labor productivity of the selected firms on average by 12.5% makes production more profitable and reduces unit costs. Table 3 illustrates the statistical results of production function that is based on equation (3) and estimated with OLS method. The parameter L stands for the number of employees. All columns in Table 3 show a high R 2 , which indicates that, the model accounts for more than 65% of the variation in sales revenue. The Hausman test is used and shows that the overall statistics chi 2 has probability zero. This leads to strong rejection of the null hypothesis that RE model provides consistent estimates. Therefore we may calculate a two-way fixed effects model. In the column 3 the standard errors are adjusted for 17 clusters according EMTAK economic activity groups. All of the coefficients in the last column indicate the same direction of signs as in this study was expected. Also all of the factors are significant at 1% level. A positive sign of H and its significance at a 1% level indicate the contribution of received government grant to the improvement of productivity of SMEs. Empirical results in this paper suggest the positive influence of the financial support to SMEs in the period 2004 to 2010. There is evidence of the positive impact of dummy variable on sales revenue and labor productivity for the supported firms. The overall value R 2 of production function that is based on equation (3) where dependent variable is logarithmic sales revenue is higher than in the model with logarithmic labor productivity. Consequently, the variability of sales revenue is better explained by selected factors as labor productivity. Therefore we can conclude that improved access to finance among SMEs has influenced on economic development in Estonia through increased productivity. 
Conclusion
The aim of this study has been to provide evidence on the links between efficiency and the governmental assistance for a small-medium sized Estonian firms. This paper employs unique database from Enterprise Estonia and Estonian Commercial Register. The period covered is 2004 to 2010. Many types of subsidy have been used in Estonia to support enterprises. Export program and R&D grants are the biggest in absolute terms. But the number of firms that received development of knowledge and skills grants is the biggest. We estimate the impact of receiving government assistance for two different outcome variables: sales revenue and labor productivity. Growth of labor productivity in relation to 2005 was one of the highest in Estonia. On the other hand Estonia has lower productivity rates than EU 27 countries. The estimation results confirm our main hypothesis that financial assistance increases productivity of Estonian SMEs, thus contributing the economic development. A panel data framework was applied. The current study was limited by small number of firms that received grants and availability of indicators. Government grants have different aims and they are allocated in accordance with different criteria. Further research in the assessing the impact of grants on the effectiveness measures should be applied with different evaluation criteria. 
